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Abstract 
The development and the power demand of the energy-intensive industry are limited by the electricity 
pricing policies, and taking two representative energy-intensive industries including electrolytic 
aluminium and ferroalloy in Ningxia as the example, this article applies the model to analyze the 
influence of the electricity pricing policies on the power demand, and the result shows that the factors and 
degrees influencing the power demands of the electricity policies are obviously different in difficult 
industries. 
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1. Introduction  
China has entered into the accelerating development stage of urbanization and industrialization, and 
the proportion of the heavy industrialization is still higher in the industrial economic structure, and the 
international experiences have indicated that the dependence of the energy consumption and the 
electricity in this state is still increasing, and the stage that the energy and the electricity should be kept 
increasing can not be passed. In recent years, the research about the relationship between the electricity 
consumption with the economic development has been the hotspot in the world for foreign and domestic 
scholars. Many researches aim at the cointegration test and the Granger causality test of the energy and 
power consumption and the economic growth. For example, Cheng (1999), Yang (2000), Soytas (2003), 
and Charles (2004) reviewed the changing relationship between the energy demand and the economic 
growth. Chinese scholars, Lin Boqiang (2003, 2004) and Yuan Jiahai (2006) demonstrated the 
Available online at www.sciencedirect.com
© 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of International Materials Science Society. 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
Guoliang Luo and Xinying Zhang / Energy Procedia 16 (2012) 1724 – 1730 1725
Author name / Energy Procedia 00 (2011) 000–000 
 
relationship between the energy consumption of China with GDP. And the literature research indicates 
that the research results of the relationship between the electricity consumption and the economic growth 
were not consistent, and except that the research methods should be improved, most scholars only 
considered the relationship between the energy and electricity consumption with the economic growth 
from the national view, but they often neglected one basic fact, i.e. the regional economy development of 
China is not balanced, and the production and consumption of electricity are largely different, and further 
more, the influence of the industrial characteristic and policies have not be emphasized enough. 
Because of the influence of the technical economy, the electricity consumption of the energy-extensive 
industry should be closely related with the industrial characteristics. The characteristics of the energy-
extensive industry are mainly presented in three aspects. The first one is the fluctuation. Because the 
energy-extensive industry is closely related with the international and national economic situation, and 
the energy-extensive industry could provide necessary primary industrial basic materials for the basic 
industry of the national economy, such as the silicon iron needed by the iron and steel industry and the 
silicon carbide needed by the building materials industry, which makes the energy-extensive industry be 
influenced periodically by the development of the national economy and be fluctuated. The second one is 
the policy dependence. The economic development of the western provinces relies heavily on the drive of 
the energy-extensive industry, and when the market and the production run into a stone wall, to avoid the 
serious impact to the local economy, the local government will try to support the energy-extensive 
enterprises which would have strong policy dependence, and the market withdrawal channel will be 
blocked. The game of local policies and the central policy often make the energy-extensive enterprises 
fluctuated largely, which has been the anxiety of the local development. 
From above analysis, the development of the energy-extensive industry and the electricity 
consumption are largely limited by the electricity pricing policies. Taking Ningxia as the example, the 
empirical analysis will be implemented as follows. 
2. Relative electricity pricing policy changes of the energy-extensive industry 
The relative electricity pricing policy of the energy-extensive industry mainly includes three following 
aspects. 
2.1 State catalog electricity pricing 
The state catalog electricity pricing means the electricity pricing issued by the Development and 
Reform Commission of China, and this electricity pricing policy is mainly applied before the 
implementation of the price difference policy. 
2.2 Electricity price difference policy 
To restrain the blind development of the energy-extensive industry and promote the structure 
adjustment and the industrial updating, the Development and Reform Commission of China tried out the 
electricity price difference policy distinguishing three types of enterprise including the elimination, the 
limitation, and the allowance and encouragement, aiming at four energy-extensive industries such as 
electrolytic aluminium, ferroalloy, calcium carbide, sodium hudroxide, cement, and steel authorized by 
the State Council of China. The enterprises of the allowance and encouragement type performed the 
normal electricity pricing, and the electricity consumption prices of the enterprises of the limitation type 
and the enterprises of the elimination type respectively increased 0.02 Yuan and 0.05 Yuan per kilowatt-
hour based on the normal electricity pricing. 
The “Decision of the State Council on Promulgating the “Interim Provisions on Promoting Industrial 
Structure Adjustment” for Implementation (No. 40 [2005] of State Council)”” issued by the State Council 
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of China in 2005 and the “Catalogue of the State Industry Structural Adjustment (2005)” issued by the 
Development and Reform Committee in 2005 and authorized by the State Council of China adjusted 
properly the division standards of the elimination type enterprise and the limitation type enterprise, and 
enhanced the price increasing standard of the price difference, i.e. from Oct 1 of 2006, 0.1 Yuan would be 
added for the enterprises of the elimination type, and 0.03 Yuan would be added for the enterprises of the 
limitation type, and from Jan 1 of 2007, 0.15 Yuan would be added for the enterprises of the elimination 
type, and 0.04 Yuan would be added for the enterprises of the limitation type, and from Jan 1 of 2008, 0.2 
Yuan would be added for the enterprises of the elimination type, and 0.05 Yuan would be added for the 
enterprises of the limitation type. In the concrete implementation, local government could further enhance 
the standard according to the practice. 
2.3 Price linkage policy 
To stabilize and develop the energy-intensive electricity consumption market, fully exert the resource 
advantage, and effectively reduce the electricity consumption cost of the energy-intensive enterprise, the 
Ningxia Hui Autonomous Region firstly implemented the price linkage policy to the energy-intensive 
enterprise in June of 2002, and the effect had been obvious. 
The electricity consumption load structure of Ningxia is composed by the agricultural load, the 
municipal resident electricity consumption, and the commercial load. And the agricultural and industrial 
load occupied 90% of the total load, and the energy-extensive load occupied 95% of the industrial load, 
so the fluctuation of the energy-extensive market largely influenced the whole electricity network. 
In the energy-extensive product market, the effective demand was not flourishing, the supply and 
demand of the market is not balanced, and the price fell continually, the electricity charge occupied above 
60% of the production and management cost, and the electricity consumption demand price was flexible. 
The implementation of the price linkage policy could effectively reduce the production and management 
cost of the energy-extensive electricity consumption enterprises, and enhance the competition force of the 
market. 
Since the second half year of 2001, the energy-extensive market has stayed weak continually, and the 
electricity sales had been fallen continually from Jan to May, and the serious situation occurred in the 
electricity market. To effectively turn the trend of falling market, according to the price linkage policy of 
Ningxia, the fixed price of linkage was tried out, and part enterprises begun to recover the production. In 
2003, in the whole Ningxia, the price linkage policy begun to be implemented in all energy-extensive 
enterprises, and the electricity market of Ningxia begun to present good increasing trend. By the price 
linkage, the benefits of the power supply enterprises and the energy-extensive users all could be ensured 
effectively, and both parties have certain enthusiasm to participate, and the good effect has been obtained. 
3. Empirical analysis of the influence of the electricity pricing policy on the power demand in the 
energy-extensive industry 
Ningxia is in the middle term of the industrialization development, and the energy-extensive industry 
has large state in the national economic development and the industrial structure adjustment, and it has 
important influence of the power demand. In 2008, the GDP of four industries including electrolytic 
aluminium, ferroalloy, calcium carbide, and silicon carbide in Ningxia occupied 45.8% of the whole 
region, and their electricity consumption exceeded 60% of the electricity consumption of the whole 
society, and the electricity consumption of electrolytic aluminium and ferroalloy ranked the front. Taking 
these two representative energy-extensively industries as the example, this article will analyze the 
influence of the electricity pricing policy on the electricity demand. The data used in this article mainly 
come from the interior statistics of the electric power companies and the energy-extensive enterprises. 
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3.1 Analysis of the influence of the electricity pricing policy on the power demand of electrolytic 
aluminium 
The implementation of the electricity pricing policy of electrolytic aluminium is divided into three 
stages. From Jan to Dec of 2005, the catalog electricity pricing was implemented, and from Jan of 2006 to 
April of 2007, the electricity price difference was implemented according to different bases, and since 
May of 2007, the price linkage begun to implement. 
Settings of the model: 
Attributive variable: the electricity consumption of the electrolytic aluminium industry of Ningxia D. 
Independent variables: the product price PP, the electricity price EP, the product output PRODUCT 
(the working rate is 100%). 
Because the variable of policy, i.e. the electricity price policy of the electrolytic aluminium policy is 
staggered, so two dummy variables are designed, i.e. EPPOLICY1: the term of the electricity price 
difference, and EPPOLICY2: the term of the price linkage. 
Final model: 
The final model is 
66.0
)006.0()006.0()117.0()21.1(:
ln*203.0ln*1035.0ln956.032.8ˆln
2 =
−−+−=
R
se
PRODUCTEPPOLICYPRODUCTEPPOLICYPRODUCTD
#
 
Table I. Regression Results 
Variable Coefficient Std. Error t-Statistic Prob. 
LNPRODUCT 0.956013 0.117415 8.142173 0.0000 
LNPRODUCT*EPPOLICY1 -0.035496 0.005967 -5.949272 0.0000 
LNPRODUCT*EPPOLICY2 -0.030115 0.006224 -4.838577 0.0000 
C -8.317921 1.208379 -6.883535 0.0000 
R-squared 0.660592 Mean dependent var 1.623499 
Adjusted R-squared 0.64138 S.D. dependent var 0.142237 
S.E. of regression 0.085178 Akaike info criterion -2.020549 
Sum squared resid 0.384533 Schwarz criterion -1.877177 
Log likelihood 61.58564 F-statistics 34.38474 
Durbin-Watson stat 1.426624 Prob(F-statistics) 0.000000 
 
The result of the model shows that, in the term implementing the catalog electricity price, the elasticity 
of the electrolytic aluminium electricity consumption to the output is 0.956, which is closed to the unit 
elasticity, and when the difference electricity price is implemented, the elasticity of the electrolytic 
aluminium electricity consumption to the output deduced for 0.036, i.e. the elasticity is 0.921, and when 
the price linkage policy is implemented, the elasticity is 0.926. The influence of the electricity price 
policy is mainly presented as the decrease of the unit electricity consumption. 
3.2 Analysis of the influence of the electricity pricing policy on the power demand of ferroalloy industry 
Ferroalloy is the deoxidizing agent and the alloying agent for steel-making and it needs about 30-40 kg 
ferroalloy to produce one ton of crude steel. China is the largest country of the production, consumption, 
and export of the ferroalloy in the world, and the production capacity of ferroalloy in 2008 was about 23 
million tons, and the output of ferroalloy was about 20 million tons. 
The implementation of the electricity pricing policy of the ferroalloy industry is divided into three 
stages. From Jan to April of 2005, the catalog electricity pricing was implemented, and from May of 2005 
to Jan of 2007, the electricity price difference was implemented according to different bases, and from 
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Feb to April of 2007, the large consumers direct purchasing system begun to implement, and from May to 
July of 2007, the catalog electricity pricing was implemented, and from Aug of 2007 to May of 2008, the 
price linkage begun to implement, and from June to Sep of 2008, the catalog electricity pricing was 
implemented, and from Oct of 2008 to now, the price linkage has been implemented. 
Since the “Eleventh Five-year Plan” was implemented, China has adopted a series of macro control 
policies to the ferroalloy industry, which mainly includes two aspects, and the first one is to promote the 
upgrade of the ferroalloy. At the ending of 2007, the Development and Reform Committee modified the 
“Catalogue of the State Industry Structural Adjustment (2005)”, “Conditions for Accessing the Iron Alloy 
Industry”, and “Industry Accessing Evaluation Table and the From Description”, and enhanced the 
accessing threshold of the ferroalloy industry, and the environment protection and energy consumption, 
and controlled the excessive increase of the production ability and output of ferroalloy. These regulations 
required that the single ore-smelting electric furnace capacity below 25000 KVA was limited, and the 
ferroalloy projects which single ore-smelting electric furnace capacity was above 25000 KVA and could 
not achieve the accessing requirement were limited, and the single electric furnace capacity below 3000 
KVA was limited, and the half-closed DC electric furnace and the ferroalloy refining electric furnace 
projects which single electric furnace capacity was above 3000 KVA and could not achieve the accessing 
requirement of environment protection and energy consumption were limited, and the single electric 
furnace capacity below 300 cubic meters was limited, and the ferromanganese last furnace projects which 
single electric furnace capacity was above 300 cubic meters and could not achieve the accessing 
requirement of environment protection and energy consumption were limited, and the single ore-smelting 
electric furnace capacity below 12500 KVA was limited, and the calcium-silicon and ca--Ba-Al Alloy 
projects which single electric furnace capacity was above 12500 KVA and could not achieve the 
accessing requirement of environment protection and energy consumption were limited, and the single 
ore-smelting electric furnace capacity below 16500 KVA was limited, and the Ferro-silicon-aluminum 
projects which single electric furnace capacity was above 16500 KVA and could not achieve the 
accessing requirement of environment protection and energy consumption were limited. The second one 
is to eliminate the backward production capacity of ferroalloy. The ferroalloy ore-smelting furnace below 
5000 KVA was eliminated, and the half-closed DC electric furnace and the ferroalloy refining electric 
furnace below 3000 KVA were eliminated, and the silicon-calcium alloy furnace below 1500 KVA was 
eliminated. At June 1 of 2008, the “Norm of Energy Consumption per Unit Product of Ferroalloy” was 
normally implemented, i.e. the unit product electric furnace electricity consumption limitation of the 
existing ferrosilicon production equipment ≤ 8800 KWH/ton, and the unit product electric furnace 
electricity consumption admittance of the new ferrosilicon production equipment ≤ 8800 KWH/ton. 
Setting of the model: 
Attributive variable: the electricity consumption of the ferroalloy industry of Ningxia D. 
Independent variables: the product price PP, the electricity price EP, the working rate RRATE, and the 
policy variable (Because the Development and Reform Committee enhanced the accessing threshold of 
the ferroalloy industry at the ending of 2007, and put forward the energy consumption limitation in June 
of 2008, the dummy variable QPOLICY1 is set to reflect this policy effect (its value is 1 after Jan of 
2008)). In addition, to reflect the production limitation policy from Aug to Dec of 2008, the dummy 
variable QPOLICY2 is set (its value is 1 after Jan of 2008). By using the sample data from Jan of 2005 to 
Sep of 2009, following dialog model could be obtained, and because the heteroskedasticity exists, the 
weighted least square method is adopted. 
Final model: 
The final model is 
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Table II. Regression  Results 
Variable Coefficient Std. Error t-Statistic Prob. 
LNEPRICE1 -0.321621 0.114805 -2.801453 0.0072 
LNPPRICE 0.646948 0.143078 4.521644 0.0000 
QPOLICY2 -0.610762 0.064148 -9.521134 0.0000 
QPOLICY1 -0.014980 0.019770 -0.757704 0.4522 
C -2.504428 0.395025 -6.339931 0.0000 
LNEDEMAND(-1) 0.796643 0.022173 35.92815 0.0000 
Weighted Statistics 
R-squared 0.999999 Mean dependent var 1.911852 
Adjusted R-squared 0.999999 S.D. dependent var 9.417673 
S.E. of regression 0.008326 Akaike info criterion -6.637871 
Sum squared resid 0.003466 Schwarz criterion -6.420870 
Log likelihood 191.8604 F-statistic 3954.480 
Durbin-Watson stat 1.725428 Prob(F-statistic) 0.000000 
Unweighted Statistics 
R-squared 0.871878 Mean dependent var 1.760020 
Adjusted R-squared 0.859066 S.D. dependent var 0.420120 
S.E. of regression 0.157718 Sum squared resid 1.243747 
Durbin-Watson stat 1.660394   
 
The result of the model shows that the electricity price elasticity of the ferroalloy electricity 
consumption is -0.32, and the product price elasticity is 0.65, and the energy consumption limitation and 
the enhancement of accessing threshold made the electricity consumption to reduce for 1.5% under same 
conditions, but the influence is not significant, and the regional production limitation policy made the 
electricity consumption to reduce for 61.1% averagely under same electricity price and product price. 
4. Conclusions 
By the model analysis, the influencing factors and degrees of the electricity price policy to the 
electricity demand in different industries are significantly different. 
With the change of the price policy, the main influencing factors and degrees of the electrolytic 
aluminium electricity demand are different. In the term that the catalog electricity price was implemented, 
the elasticity of the electrolytic aluminium electricity consumption to the output was closed to the unit 
elasticity, and after the difference electricity price was implemented, the elasticity of the electrolytic 
aluminium electricity consumption to the output reduced a little, and after the price linkage policy is 
implemented, the elasticity was 0.926. The main influence of the electricity price policy is that the unit 
electricity consumption is reduced. 
The electricity price elasticity of the ferroalloy electricity demand is -0.32, and the product price 
elasticity is 0.65, and the energy consumption limitation and the enhancement of accessing threshold 
could influence the electricity consumption significantly under same conditions, but the regional 
production limitation policy could significantly influence the electricity consumption. 
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